Reduced expression of aquaporin-9 in rat optic nerve head and retina following elevated intraocular pressure.
To investigate the effect of chronically elevated intraocular pressure (IOP) on the expression of water channel aquaporins (AQPs) 1, 4, and 9 in the optic nerve and retina in rats. Three episcleral veins were cauterized to elevate IOP in the left eyes of Sprague-Dawley rats. IOPs were monitored with a rebound tonometer. At 2 and 4 weeks after surgery, eyeballs with the attached optic nerve were enucleated for cryosectioning with immunohistochemistry, or dissected retinas and desheathed optic nerves were subjected to gene expression analyses. IOP was significantly increased after surgery up to 4 weeks (P=0.0008). In the control optic nerve, the unmyelinated portion showed only AQP9 immunoreactivity, whereas the myelinated portion expressed both AQP4 and AQP9 immunoreactivities colabeled for glial fibrillary acidic protein but not for neurofilament. In the control retina, AQP1 was expressed in the outer nuclear layer and photoreceptors, AQP4 was expressed in Müller cell endfeet, and AQP9 was expressed primarily in NeuN-positive cells in the ganglion cell layer (GCL). Elevated IOPs substantially reduced AQP9 expression in the optic nerve head (ONH) and the GCL and decreased the retinal gene expression, but not immunoreactivity, of AQP1. AQP9 was the only water channel expressed in the unmyelinated portion of the ONH and in the GCL whose expression was reduced after IOP elevation. Given that AQP9 presumably acts as a channel for metabolites to pass from astrocytes to neurons, the reduced expression of AQP9 at these specific sites may be implicated in the pathogenesis of glaucomatous optic neuropathy.